Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 09-047479 
(43)Date of publication of application : 18.02.1997 


(51)lnt.CI. 


A61H 5/00 


(21) Application number 

(22) Date of filing : 


: 07-2021 61 (71 )Applicant : SONY CORP 
08.08.1995 (72)lnventor : MOTOHIDA TOORU 



(54) SQUINT TRAINING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable the 
suggested distance of sight target to be changed and 
to enable the convergence angle to be changed 
accordingly. 

SOLUTION: A control signal corresponding to image 
data from an image input part 31 or sight target 
image storing part 29 is generated by a sight target 
image control circuit 22, and supplied to each display 
pannel 3, 13. Based on the suggested distance of 
sight target set by a set input unit 30, the distance 
between an optical system 2 and the pannel 3, and 
the distance between an optical system 12 and the 
pannel 13 are respectively controlled. On the other 
hand, based on the optimum convergence angle data 

corresponding to the suggested distance of sight target stored in a suggested distance and 
convergence angle storing part 27, the position of sight target to be displayed in the pannel 
3, 13 corresponding to the suggested distance of sight target is adjusted by a convergence 
angle control circuit 24. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The strabism training equipment characterized by to have at least one or more display 
means present the target for recovering eye movement, are electrically controlled in the strabism 
training equipment which performs strabism training, and display said target, an optical image- 
formation means form the optical image of said target displayed on said display means, and said 
display means and an accommodation means adjust the distance between said optical image- 
formation means. 

[Claim 2] Said target is strabism training equipment according to claim 1 characterized by being a 
predetermined picture, a graphic form, a still picture, or an animation. 

[Claim 3] In the strabism training equipment which presents the target for recovering eye movement 
and performs strabism training At least two or more display means to be controlled electrically and 
to display said target, Strabism training equipment characterized by having an optical image 
formation means to form the optical image of said target displayed on said display means, and the 
switch means which switches the light from said target displayed on either of said display means, 
and carries out incidence to said optical image formation means. 

[Claim 4] Said target is strabism training equipment according to claim 3 characterized by being a 
predetermined picture, a graphic form, a still picture, or an animation. 

[Claim 5] In the strabism training equipment which presents the target for recovering eye movement 
and performs strabism training At least two or more display means to be controlled electrically and 
to display said target, An optical image formation means to form the optical image of said target 
displayed on said display means, Strabism training equipment characterized by having said display 
means, an accommodation means to adjust the distance between said optical image formation means, 
and a migration means to move said target in the perpendicular direction to the optical axis of said 
optical image formation means. 

[Claim 6] Said target is strabism training equipment according to claim 5 characterized by being a 
predetermined picture, a graphic form, a still picture, or an animation. 

[Claim 7] Said migration means is strabism training equipment according to claim 5 characterized by 
changing the viewing area of said target displayed on the screen of said display means. 
[Claim 8] Said migration means is strabism training equipment according to claim 5 characterized by 
moving said display means in the perpendicular direction to the optical axis of said optical image 
formation means. 

[Claim 9] In the strabism training equipment which presents the target for recovering eye movement 
and performs strabism training At least two or more display means to be controlled electrically and 
to display said target, An optical image formation means to form the optical image of said target 
displayed on said display means, Strabism training equipment characterized by having said display 
means, an accommodation means to adjust the distance between said optical image formation means, 
and a migration means to move said target in the perpendicular direction to the optical axis of said 
optical image formation means corresponding to the accommodation result by said accommodation 
means. 

[Claim 10] Said target is strabism training equipment according to claim 9 characterized by being a 
predetermined picture, a graphic form, a still picture, or an animation. 

[Claim 11] Said migration means is strabism training equipment according to claim 9 characterized 
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by changing the viewing area of said target displayed on the screen of said display means. 
[Claim 12] Said migration means is strabism training equipment according to claim 9 characterized 
by moving said display means in the perpendicular direction to the optical axis of said optical image 
formation means. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used when performing training which recovers eye 
movement, concerning strabism training equipment, and it relates to suitable strabism training 
equipment. 
[0002] 

[Description of the Prior Art] In recent years, the binocular vision functional training equipment 
adapting a small display etc. is devised. These equipments perform strabism training etc., displaying 
a target on displays, such as a liquid crystal display, and moving it on the screen of a display. Since 
equipment can be made small and a target can be simply moved on a screen from the conventional 
synoptophore (synoptophore) etc., a patient can train easily. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when training of strabism is considered, it 
becomes strabism in the state of near viewing, or there are partial strabisms (intermittent strabismus 
etc.), such as becoming strabism in the state of far viewing, among the strabisms. Therefore, in 
strabism training, the mode setting doubled with a setup of the training mode doubled with the 
patient, i.e., training in the condition of near viewing, and training in the condition of far viewing is 
needed. However, with conventional equipment, the presentation distance of a target, i.e., a patient's 
eye and the distance between the targets shown, is being fixed beforehand, and the technical problem 
which can change neither target presentation distance nor an angle of convergence occurred 
according to a patient's strabism situation. 

[0004] This invention is made in view of such a situation, and it enables it to change the presentation 
distance and the angle of convergence of a target according to a patient's strabism situation. 
[0005] 

[Means for Solving the Problem] In the strabism training equipment which strabism training 
equipment according to claim 1 presents the target for recovering eye movement, and performs 
strabism training It is controlled electrically and characterized by having at least one or more display 
means to display a target, an optical image formation means to form the optical image of the target 
displayed on the display means, and a display means and an accommodation means to adjust the 
distance between optical image formation means. 

[0006] A target can be a predetermined picture, a graphic form, a still picture, or an animation. 
[0007] In the strabism training equipment which strabism training equipment according to claim 3 
presents the target for recovering eye movement, and performs strabism training At least two or 
more display means to be controlled electrically and to display a target, It is characterized by having 
an optical image formation means to form the optical image of the target displayed on the display 
means, and the switch means which switches the light from the target displayed on either of the 
display means, and carries out incidence to an optical image formation means. 
[0008] A target can be a predetermined picture, a graphic form, a still picture, or an animation. 
[0009] In the strabism training equipment which strabism training equipment according to claim 5 
presents the target for recovering eye movement, and performs strabism training At least two or 
more display means to be controlled electrically and to display a target, It is characterized by having 
an optical image formation means to form the optical image of the target displayed on the display 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/8/2005 



JP,09-047479,A [DETAILED DESCRIPTION] 



Page 2 of 10 



means, a display means and an accommodation means to adjust the distance between optical image 
formation means, and a migration means to move a target in the perpendicular direction to the 
optical axis of an optical image formation means. 

[0010] A target can be a predetermined picture, a graphic form, a still picture, or an animation. 
[001 1] A migration means can change the viewing area of the target displayed on the screen of a 
display means. 

[0012] A migration means can move a display means in the perpendicular direction to the optical 
axis of an optical image formation means. 

[0013] In the strabism training equipment which strabism training equipment according to claim 9 
presents the target for recovering eye movement, and performs strabism training At least two or 
more display means to be controlled electrically and to display a target, An optical image formation 
means to form the optical image of the target displayed on the display means, and a display means 
and an accommodation means to adjust the distance between optical image formation means, It is 
characterized by having a migration means to move a target in the perpendicular direction to the 
optical axis of an optical image formation means, corresponding to the accommodation result by the 
accommodation means. 

[0014] A target can be a predetermined picture, a graphic form, a still picture, or an animation. 
[0015] A migration means can change the viewing area of the target displayed on the screen of a 
display means. 

[0016] A migration means can move a display means in the perpendicular direction to the optical 
axis of an optical image formation means. 

[0017] In strabism training equipment according to claim 1, the optical image of the target displayed 
on the display means by the optical image formation means is formed, and the distance between a 
display means and an optical image formation means is adjusted by the accommodation means. 
Therefore, the distance of the target perceived can be changed continuously. 

[001 8] The optical image of the target displayed on the display means is formed, and a switch means 
switches the light from the target displayed on either of the display means, and it is made it to carry 
out incidence to an optical image formation means with an optical image formation means in 
strabism training equipment according to claim 3. Therefore, the target for near viewing and the 
target for far viewing can be switched easily. 

[0019] In strabism training equipment according to claim 5, the optical image of the target displayed 
on the display means by the optical image formation means is formed, the distance between a display 
means and an optical image formation means is adjusted by the accommodation means, and a target 
is moved in the perpendicular direction to the optical axis of an optical image formation means by 
the migration means. Therefore, the angle of convergence of arbitration can be set up. 
[0020] In strabism training equipment according to claim 9, the optical image of the target displayed 
on the display means by the optical image formation means is formed, the distance between a display 
means and an optical image formation means is adjusted by the accommodation means, and a target 
is moved in the perpendicular direction to the optical axis of an optical image formation means by 
the migration means corresponding to the accommodation result by the accommodation means. 
Therefore, the accommodation result of an accommodation means can be interlocked with and an 
angle of convergence can be changed. 
[0021] 

[Embodiment of the Invention] Drawing 1 is the block diagram showing the example of a 
configuration of the 1st example of the strabism training equipment of this invention. The target 
presentation section 1 for left eyes is made as [ show / a patient's left eye / the predetermined target 
for left eyes ]. The display panel 3 (display means) which constitutes the target presentation section 1 
for left eyes displays a predetermined target by control of the target image control circuit 22 
mentioned later. Optical system 2 (optical image formation means) condenses the light 
corresponding to the target displayed on the display panel 3, and is made as [ carry out / to a patient's 
eye / incidence ]. 

[0022] The target presentation section 1 1 for right eyes is made as [ show / a patient's right eye / the 
target for right eyes ]. The display panel 13 (display means) which constitutes the target presentation 
section 1 1 for right eyes displays a predetermined target by control of the target image control circuit 
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22 mentioned later. Optical system 12 (optical image formation means) condenses the light 
corresponding to the target displayed on the display panel 13, and is made as [ carry out / to a 
patient's eye / incidence ]. 

[0023] The image input section 31 inputs the image data corresponding to the predetermined image 
used for a target from the exterior, and supplies it to the target presentation section control unit 21 
mentioned later. The setting input unit 30 is made as [ set / magnitude, brightness, a color, 
presentation distance, a presentation location, etc. of a target ]. 

[0024] The target presentation section control device 21 inputs the image data corresponding to the 
predetermined image of the image input section 31, or supplies it to the storage 25 which mentions 
the inputted image data later. Moreover, the target presentation section 1 for left eyes and the target 
presentation section 1 1 for right eyes are controlled, and it is made as [ make / a predetermined 
target / show the eye of right and left of a patient ]. 

[0025] The target image control circuit 22 which constitutes the target presentation section control 
device 21 reads the image data inputted from the image input section 31, or the image data 
memorized by the store 25, and is made as [ supply / to the target presentation section 1 for left eyes, 
and the target presentation section 1 1 for right eyes / the control signal corresponding to the image 
data ]. 

[0026] The target distance control circuit 23 (accommodation means) which constitutes the target 
presentation section control unit 21 controls the motor which the target presentation section 1 for left 
eyes and the target presentation section 1 1 for right eyes build in, and is made as [ adjust / optical 
system 2, the distance of a display panel 3, and the distance between optical system 12 and a display 
panel 13 /, respectively ]. 

[0027] The angle-of-convergence control circuit 24 (migration means) which constitutes the target 
presentation section control unit 21 is made as [ adjust / an angle of convergence ] by changing the 
location on the display panel 3 which displays a target, and a display panel 13, respectively, or 
moving mechanically a display panel 3 and a display panel 13, respectively, and changing the 
location where a target is displayed. 

[0028] A store 25 memorizes the image data supplied from the target presentation section control 
device 21, or is made as [ memorize / the set point by which the setting input was carried out in the 
setting input unit 30 ]. The gap information storage section 26 which constitutes storage 25 
memorizes the information about gap of an angle of convergence. Presentation distance and the 
angle-of-convergence storage section 27 memorize the data of the angle of convergence 
corresponding to the presentation distance of a target. Moreover, the training setting storage section 
28 memorizes the set point by which the setting input was carried out with the setting input unit 30. 
Furthermore, the target image storage section 29 is made as [ memorize / the image data 
corresponding to the predetermined target supplied from the target presentation section control 
device 21 ]. 

[0029] The power supply section 32 is made as [ supply / to each part / a power source ]. 
[0030] Next, the actuation is explained. The image data corresponding to the subject-copy image 
read from the target image storage section 29 which constitutes the image data or store 25 
corresponding to the subject-copy image inputted from the image input section 31 In the target 
image control circuit 22, a setting input is carried out with the setting input unit 30. Based on the set 
point memorized by the training setting storage section 28, it is changed into predetermined image 
data and the control signal corresponding to the image data after conversion is supplied to the display 
panel 3 of the target presentation section 1 for left eyes, and the display panel 13 of the target 
presentation section 1 1 for right eyes. 

[0031] This display panel 3 and display panel 13 display a predetermined target according to the 
control signal supplied there. The predetermined target displayed on the display panel 3 is irradiated 
by a patient's left eye after being condensed in optical system 2. On the other hand, the 
predetermined target displayed on the display panel 13 is irradiated by a patient's right eye after 
being condensed in optical system 1 2. 

[0032] At this time, as a target in strabism training, as shown in drawing 2 , the target for right eyes 
shall be "LION" and the target for left eyes shall be a "cage." The magnitude, the brightness, color, 
and presentation location of these targets can be beforehand set up by operating the setting input unit 
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30. Moreover, a target is perceived by the patient by setup by the setting input section 30 as an image 
(virtual image) which exists in the position of dozens of cm (cm) thru/or several m (meter) beyond. 
[0033] Drawing 3 is drawing showing the structure of the target presentation sections 1 and 1 1 for 
left eyes. Adhesion immobilization of the rack 43 is carried out, and it is made by the rack 43 as 
[ gear / the pinion 42 rotated by the motor 41 ] at the display panel 3 which constitutes the target 
presentation section 1 for left eyes. Therefore, by rotating a pinion 42 by the motor 41, a display 
panel 3 can be moved to a longitudinal direction, and a relative distance between optical system 2 
and a display panel 3 can be changed continuously. 

[0034] Similarly, adhesion immobilization of the rack 53 is carried out, and it is made by the rack 53 
as [ gear / the pinion 52 rotated by the motor 51 ] at the display panel 13 which constitutes the target 
presentation section 1 1 for right eyes. Therefore, by rotating a pinion 52 by the motor 51, a display 
panel 13 can be moved to a longitudinal direction, and a relative distance between optical system 12 
and a display panel 13 can be changed continuously. 

[0035] It is possible to change by this the presentation distance of the virtual image perceived by the 
patient continuously. 

[0036] For example, when performing distant place strabism training, distance between a display 
panel 3 and optical system 2 and distance between a display panel 13 and optical system 12 are made 
comparatively respectively short, and when performing method strabism training of Kon, distance 
between a display panel 3 and optical system 2 and distance between a display panel 13 and optical 
system 12 are made comparatively respectively long. 

[0037] At this time, the target distance control circuit 23 adjusts the distance between a display panel 
2 and optical system 3, and the distance between a display panel 12 and optical system 13, 
respectively that target presentation distance by which the setting input was carried out with the 
setting input unit 30 should be realized. Consequently, it is perceived the virtual image of a target be 
in the location which only the target presentation distance by which the setting input was carried out 
with the setting input unit 30 left by the patient. In addition, a target presentation distance on either 
side is controlled to become the same at this time. 

[0038] Although there are partial strabisms (intermittent strabismus etc.) among the strabisms like 
the thing which becomes strabism in the state of near viewing, or the thing which becomes strabism 
in the state of far viewing, since the presentation location of the target perceived can be changed 
continuously in this way, it is possible to perform strabism training by near viewing and strabism 
training by far viewing with one equipment. That is, a setup of the training mode doubled with the 
patient is possible. 

[0039] Drawing 4 shows the example of a configuration of the target presentation section 1 for left 
eyes of the 2nd example of the strabism training equipment of this invention, and the target 
presentation section 1 1 for right eyes. Since it is fundamentally the same, the illustration and 
explanation are abbreviated to the case of the 1st example which showed other configurations and 
actuation to drawing 1 R> 1 . He newly forms a display panel 64 (display means) and a half mirror 65 
(switch means), and is trying to newly form a display panel 74 (display means) and a half mirror 75 
(switch means) in the target presentation section 1 1 for right eyes in this example in the target 
presentation section 1 for left eyes shown in drawing 1 . 

[0040] In this case, a display panel 64 is arranged so that that screen may become perpendicular to 
the screen of a display panel 3, and the half mirror 65 is arranged so that that reflector may make the 
include angle of 45 degrees to the optical axis of optical system 2. Similarly, a display panel 74 is 
arranged so that the screen may become perpendicular to the screen of a display panel 13, and the 
half mirror 75 is arranged so that the reflector may make the include angle of 45 degrees to the 
optical axis of optical system 12. 

[0041] After being reflected in a half mirror 65 and condensed by optical system 2, incidence of the 
light from the target displayed on the display panel 64 is carried out to a left eye. On the other hand, 
the light from the target displayed on the display panel 3 is made as [ carry out / to a left eye / 
incidence ], after passing a half mirror 65 and being condensed by optical system 2. Similarly, after 
being reflected in a half mirror 75 and condensed by optical system 12, incidence of the light from 
the target displayed on the display panel 74 is carried out to a right eye. On the other hand, the light 
from the target displayed on the display panel 13 is made as [ carry out / to a right eye / incidence ], 
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after passing a half mirror 75 and being condensed by optical system 12. 

[0042] The image data corresponding to the predetermined target inputted from the image input 
section 3 1 or the image data corresponding to the predetermined target beforehand memorized by the 
target image storage section 29 of a store 25 is changed like the case where it mentions above in the 
1st example of drawing 1 at predetermined image data, based on the set point set up with the setting 
input device 30 in the target image control circuit 22 of the target presentation section control unit 
21. The target image control circuit 22 controls display panels 3 and 13 based on the image data after 
conversion. Thereby, according to the set point (the magnitude, the brightness, the presentation 
distance, and the presentation location of a target) set up with the setting input unit 30, a 
predetermined target is displayed on display panels 3 and 64 and display panels 13 and 74, 
respectively. 

[0043] At this time, lighting or putting out lights of a back light which a display panel 64 and a 
display panel 3 do not illustrate is controlled in the target presentation section 1 for left eyes, 
respectively that target presentation distance set up with the setting input unit 30 should be realized. 
For example, when the back light of a display panel 64 is turned on and the back light of a display 
panel 3 is switched off, after being reflected by the half mirror 65 and condensing the light from the 
target displayed on the display panel 64 in optical system 2, incidence is carried out to a left eye. 
When the back light of a display panel 64 is switched off and the back light of a display panel 3 is 
turned on, after the light from the target displayed on the display panel 3 passes a half mirror 65 and 
is condensed in optical system 2 on the other hand, incidence is carried out to a left eye. 
[0044] Thus, either a display panel 64 or the display panel 3 is turned on, and incidence of the target 
displayed on either the display panel 64 or the display panel 3 can be alternatively carried out to a 
left eye by switching off another side. 

[0045] Similarly, in the target presentation section 1 1 for right eyes, lighting or putting out lights of a 
back light which a display panel 74 and a display panel 13 do not illustrate is controlled, 
respectively. For example, when the back light of a display panel 74 is turned on and the back light 
of a display panel 13 is switched off, after being reflected by the half mirror 75 and condensing the 
light from the target displayed on the display panel 74 in optical system 12, incidence is carried out 
to a right eye. When the back light of a display panel 74 is switched off and the back light of a 
display panel 13 is turned on, after the light from the target displayed on the display panel 13 passes 
a half mirror 75 and is condensed in optical system 12 on the other hand, incidence is carried out to a 
right eye. 

[0046] Thus, either a display panel 74 or the display panel 13 is turned on, and incidence of the 
target displayed on either the display panel 74 or the display panel 13 can be alternatively carried out 
to a right eye by switching off another side. 

[0047] In the case of this example, the display panel 64 and the display panel 3 are arranged so that 
the light from a display panel 64 is reflected in a half mirror 65, the light from a display panel 3 may 
pass a half mirror 65 and the optical path lengths when carrying out incidence to a left eye through 
optical system 2 may become shorter than the optical path length when carrying out incidence to a 
left eye through optical system 2. The display panel 74 and the display panel 13 are arranged so that 
similarly the light from a display panel 74 may be reflected in a half mirror 75 and it may become 
shorter than the optical path length in case the light from a display panel 13 passes a half mirror 75 
and the optical path lengths when carrying out incidence to a right eye through optical system 12 do 
incidence to a right eye through optical system 12. Therefore, a patient can be made to perceive a 
target be far away comparatively by being able to make a patient perceive a target be in near 
comparatively by turning on display panels 64 and 74 and switching off display panels 3 and 13, 
switching off display panels 64 and 74 contrary to it, and turning on display panels 3 and 13. 
[0048] In the 2nd example which showed drawing 5 to drawing 4 instead of the half mirror 65 of the 
target presentation section 1 for left eyes Form a mirror 81 (switch means) and it enables it to rotate 
it. Similarly, instead of the half mirror 75 of the target presentation section 1 1 for right eyes, a mirror 
91 (switch means) is formed and the example of a configuration of the target presentation section 1 
for left eyes of the 3rd example it enabled it to rotate it, and the target presentation section 1 1 for 
right eyes is shown. Since other configurations and actuation are the same as that of the case of the 
1st example and the 2nd example, the illustration and explanation are omitted. 
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[0049] The light from the target which only the predetermined include angle made rotate a mirror 81, 
and was displayed on the display panel 64 drawing 5 (a) After being reflected in a mirror 81 and 
condensed by optical system 2, it is made to carry out incidence to a patient's left eye. Only a 
predetermined include angle rotates a mirror 91, and after being reflected in a mirror 91 and 
condensing the light from the target displayed on the display panel 74 by optical system 12, the 
condition that it was made to carry out incidence to a patient's right eye is shown. 
[0050] That is, when strabism training for near viewing is specified with the setting input unit 30, the 
target distance control circuit 23 drives the motor which supplies a predetermined control signal to 
the target presentation section 1 for left eyes, and the target presentation section 1 1 for right eyes, 
respectively, and does not illustrate it, and makes a predetermined include angle rotate mirrors 81 
and 91, respectively, as shown in drawing 5 (a). 

[0051] On the other hand, drawing 5 (b) rotates a mirror 81 so that the reflector may become almost 
parallel to the optical axis of optical system 2. A mirror 91 is rotated so that the reflector may 
become almost parallel to the optical axis of optical system 12. The light from the target displayed 
on the display panel 3 carries out incidence to a left eye through optical system 2 as it is, and the 
condition that the light from the target displayed on the display panel 13 was made to carry out 
incidence to a right eye through optical system 12 as it was is shown. 

[0052] That is, when strabism training for far viewing is specified with the setting input unit 30, the 
target distance control circuit 23 supplies a predetermined control signal to the target presentation 
section 1 for left eyes, and the target presentation section 1 1 for right eyes, respectively. As the 
motor which the target presentation section 1 for left eyes does not illustrate drives by this and the 
mirror 81 showed drawing 5 (b), it rotates so that the reflector of a mirror 81 may become almost 
parallel to the optical axis of optical system 2, and as the mirror 91 showed drawing 5 (b), it rotates 
so that the reflector of a mirror 91 may become almost parallel to the optical axis of optical system 
12. 

[0053] Here, the light from a display panel 64 is reflected in a mirror 81, and the display panel 64 
and the display panel 3 are arranged in the predetermined location so that the optical path length in 
case incidence is carried out to a left eye through optical system 2 may become shorter than the 
optical path length in case incidence of the light from a display panel 3 is carried out to a left eye 
through optical system 2 as it is. Similarly, the light from a display panel 74 is reflected in a mirror 
91, and the display panel 74 and the display panel 13 are arranged in the predetermined location so 
that the optical path length in case incidence is carried out to a right eye through optical system 12 
may become shorter than the optical path length in case incidence of the light from a display panel 
13 is carried out to a right eye through optical system 12 as it is. 

[0054] Therefore, the light from the target displayed on display panels 64 and 74 can be reflected, 
and a patient can be made to perceive a target be in near (for example, dozens of cm beyond) 
comparatively by carrying out incidence of it to a patient's eye through optical system 2 and 12 by 
making it rotate to a predetermined include angle as showed mirrors 81 and 91 to drawing 5 (a). A 
patient can be made to perceive there be a target in the distance (for example, dozens of m beyond) 
comparatively by carrying out incidence of the light from the target displayed on display panels 3 
and 13 to a patient's eye through optical system 2 and 12 as it is by on the other hand making it rotate 
to a predetermined include angle as showed mirrors 81 and 91 to drawing 5 (b). 
[0055] In the 2nd example and 3rd example, as mentioned above, out of two target presentation 
distance (dozens of cm and dozens of m in this case), target presentation distance can be chosen 
easily and can be switched. Therefore, it can switch with one equipment easily [ the mode of 
strabism training for near viewing (dozens of cm), or the mode of strabism training for far viewing 
(dozens of m) ]. 

[0056] In addition, in the 3rd example of the above, a mirror 81 and a mirror 91 are controlled to 
rotate to coincidence. 

[0057] Drawing 6 shows the example of a configuration of the display panels 3 and 64 which can be 
used in the 1st, 2nd, and 3rd examples mentioned above, and display panels 13 and 74. If target 
presentation distance is set up in the 1st, 2nd, and 3rd examples, the include angle (ideal angle of 
convergence) which the look corresponding to it which should exist essentially makes will be 
decided. Namely, an angle of convergence becomes small at the time of far viewing, and an angle of 
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convergence becomes large at the time of near viewing. 

[0058] For this reason, in order to realize the angle of convergence corresponding to the target 
presentation distance set up with the setting input unit 30, viewport of the target displayed cm display 
panels 3 and 64 and display panels 13 and 74 is made controllable by the angle-of-convergence 
control circuit 24. 

[0059] For example, when target presentation distance is set up at a short distance with the setting 
input unit 30, for example, as shown in drawing 6 (a), the viewport AL of the display panel 3 for left 
eyes is set as inside approach (right-hand side approach of a screen). Similarly, the viewport AR of 
the display panel 13 for right eyes is set as inside approach (left-hand side approach of a screen). 
[0060] on the other hand, when target presentation distance was set as a long distance with the 
setting input unit 30, it was shown in drawing 6 (b) ~ as - the viewport BL of the display panel 3 for 
left eyes - a display panel 3 — it sets up in the center mostly — having — the viewport BR of the 
display panel 13 for right eyes — a display panel 13 — it is mostly set up in the center. 
[0061] In this case, by control of the target distance control circuit 23, at the time of near viewing, 
Viewports AL and AR are set to a part of inside approach of display panels 3 and 13, and Viewports 
BL and BR are set up all over display panels 3 and 1 3 at the time of far viewing. At the time of far 
viewing since the screen of display panels 3 and 13 appears [ as for this / in the case of near 
viewing ] comparatively small to the screen of display panels 3 and 13 looking comparatively large 
in the case of far viewing It is for making equal magnitude of the target the case of near viewing, and 
in the case of far viewing by enlarging comparatively magnitude of the target displayed on display 
panels 3 and 13, and making comparatively small magnitude of the target displayed on display 
panels 3 and 13 at the time of near viewing. 

[0062] It is lost that the magnitude of the target displayed on display panels 3 and 13 changes by the 
case where this sets it as the case where it is set as far viewing, and near viewing. 
[0063] Moreover, at this time, as mentioned above, that target presentation distance by which the 
setting input was carried out with the setting input unit 30 in the target distance control circuit 23 
should be realized, the distance between a display panel 3, optical system 2, and a display panel 13 
and optical system 12 is adjusted, respectively, lighting and putting out lights of display panels 3 and 
13 or display panels 64 and 74 are switched, or mirrors 81 and 91 rotate. In addition, a target 
presentation distance on either side is controlled to become the same. 

[0064] Thereby, a patient can see it by the ideal angle of convergence while perceiving a target be in 
the position which only the set-up target presentation distance left. 

[0065] Therefore, the ideal angle of convergence of an all seems well can be set up, and the angle of 
convergence of the target which suited training can be set up correctly. Moreover, a setup of the 
training mode doubled with the patient is attained, and it also becomes possible to amend gap of the 
angle of convergence of the criteria set up at the time of manufacture. Moreover, since an angle of 
convergence is controlled by changing the viewport of the target displayed on display panels 3 and 
13 and display panels 64 and 74 in this case, even if there is no complicated control mechanism, 
control of the fine angle of convergence of a 1 -pixel unit is possible. 

[0066] It is also possible to adjust an angle of convergence on the other hand by moving physically 
display panels 3 and 64 and display panels 13 and 74. 

[0067] Drawing 7 shows the example of a configuration of the target presentation section 1 for left 
eyes to which an angle of convergence can be changed, and the target presentation section 1 1 for 
right eyes by moving a display panel 3 and a display panel 13. In this case, it is made by rotating by 
rotation of the motor which a screw 101,111 does not illustrate as [ move / physically / display 
panels 3 and 13 / in the direction perpendicular to the optical axis of optical system 2 and 12 /, 
respectively ]. 

[0068] Thereby, the target displayed on display panels 3 and 13 can be seen by the predetermined 
angle of convergence. 

[0069] In this case, since a target can always be displayed all over display panels 3 and 13 
irrespective of an angle of convergence, it is also possible for the display of a big screen to be 
attained and to move a target greatly. 

[0070] Moreover, it is also possible to establish the orbit of optical system 2 and 12 beforehand so 
that it may become a suitable angle of convergence in connection with display panels 3 and 13 
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moving as shown in drawing 8 , and the distance between optical system 2 and 12 changing and only 
a distance predetermined to the direction where display panels 3 and 13 are perpendicular to the 
optical axis of optical system 2 and 12 may move, respectively, and to make it move display panels 3 
and 13 in accordance with the orbit. 

[0071] Drawing 8 (a) shows the example of a configuration of the target presentation section 1 for 
left eyes, and drawing 8 (b) shows the example of a configuration of the target presentation section 
1 1 for right eyes. Thus, a display panel 3 moves in accordance with Orbit RL, and moves a display 
panel 13 in accordance with Orbit RR. For example, when moving in the direction in which a display 
panel 3 separates from optical system 2 in accordance with Orbit RL, ****** directional movement 
of the display panel 3 is carried out to the optical axis of optical system 2. on the contrary, the time 
of a display panel 3 moving to optical system 2in the ****** direction in accordance with Orbit RL 
— a display panel 3 — the optical axis of optical system 2 — since — it moves in the direction to leave. 
When similarly moving in the direction in which a display panel 13 separates from optical system 12 
in accordance with Orbit RR, ****** directional movement of the display panel 13 is carried out to 
the optical axis of optical system 12. on the contrary, the time of a display panel 13 moving to 
optical system 12in the ****** direction in accordance with Orbit RR » a display panel 13 ~ the 
optical axis of optical system 12 — since — it moves in the direction to leave. 
[0072] In this case, since the direction to which display panels 3 and 13 are moved physically turns 
into an one direction, the configuration of equipment can be simplified. Moreover, although one 
orbit was beforehand prepared in the target presentation section 1 for left eyes, and the target 
presentation section 1 1 for right eyes in this case, respectively, display panels 3 and 13 are able to 
establish two or more orbits beforehand, respectively, and to move in a predetermined orbit top 
according to a patient. 

[0073] Since a target can always be displayed all over display panels 3 and 13 irrespective of an 
angle of convergence also in this case, it is also possible for the display of a big screen to be attained 
and to move a target greatly. 

[0074] Next, the presentation distance of the target in strabism training is interlocked with, an angle 
of convergence is controlled, and how to make it they become the optimal combination is explained. 
[0075] First, as shown in drawing 1 , according to target presentation distance, the case where the 
distance between display panels 3 and 13 and optical system 2 and 12 changes continuously is 
explained. In this case, the presentation distance and the angle-of-convergence storage section 27 of 
storage 25 are made to memorize beforehand the data (or formula showing both relation) of the ideal 
angle of convergence corresponding to target presentation distance. If the setting input of the target 
presentation distance is carried out with the setting input unit 30, based on this target presentation 
distance, the motors 41 and 51 shown in drawing 3 will be controlled by the target distance control 
circuit 23 of the target presentation section control unit 21, and display panels 3 and 13 will be 
moved to a position. 

[0076] Next, the angle of convergence corresponding to the target presentation distance by which the 
setting input was carried out is read by the angle-of-convergence control circuit 24 of the target 
presentation section control unit 21 from presentation distance and the angle-of-convergence storage 
section 27. The angle-of-convergence control circuit 24 determines by the predetermined operation 
whether the target should be displayed on the viewport of a display panel 3 and 13 throats, 
respectively based on the angle of convergence read from presentation distance and the angle-of- 
convergence storage section 27, generates the control signal it is directed that displays a target in the 
viewport, and supplies it to the target presentation section 1 for left eyes, and the target presentation 
section 1 1 for right eyes, respectively. 

[0077] The target presentation section 1 for left eyes displays a target on the optimal viewport of a 
display panel 3 corresponding to various target presentation distance set up with the setting input 
unit 30 according to the control signal from the angle-of-convergence control circuit 24. Similarly, 
the target presentation section 1 1 for right eyes displays a target on the optimal viewport of a display 
panel 13 corresponding to various target presentation distance set up with the setting input unit 30 
according to the control signal from the angle-of-convergence control circuit 24. 
[0078] This becomes possible to show a target to various target presentation distance by the optimal 
angle of convergence to a patient. 
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[0079] In addition, although it was made to change the viewport of display panels 3 and 13 in this 
case, it is also possible to make it move display panels 3 and 13 physically. Even if such, it is 
possible to be the optimal angle of convergence and to show a target to various target presentation 
distance to a patient. 

[0080] Next, as explained with reference to drawing 4 and drawing 5 , when mirrors 81 and 91 rotate 
and target presentation distance is switched [ switching lighting or putting out lights of display 
panels 3 and 13 and display panels 64 and 74, or ], the approach by which an angle of convergence is 
also set as coincidence by the ideal angle of convergence corresponding to this target presentation 
distance is explained. 

[0081] In drawing 4 , the back light of display panels 64 and 74 is turned on, the back light of 
display panels 3 and 13 is switched off, and when the target for near viewing displayed on display 
panels 64 and 74 is shown to the eye of right and left of a patient, optical system 2 and 12 is 
designed in display panels 3 and 13 and display panels 64 and 74, and a list so that a target may be 
perceived by inside approach (direction which can be seen). 

[0082] For example, display panels 64 and 74 are beforehand installed in the position of inside 
approach, and display panels 3 and 13 are installed in outside approach. They will be shown to inside 
approach at the same time the target displayed on display panels 64 and 74 is shown by this. On the 
other hand, they will be shown to outside approach when the target displayed on display panels 3 and 
13 is shown. 

[0083] Moreover, in drawing 5 , when mirrors 81 and 91 rotate, the target for near viewing displayed 
on display panels 64 and 74 is reflected by mirrors 81 and 91 and it is shown to the eye of right and 
left of a patient, optical system 2 and 12 is designed in display panels 3 and 13 and display panels 64 
and 74, and a list so that a target may be perceived by inside approach. 

[0084] For example, display panels 64 and 74 are beforehand installed in the position of inside 
approach like the case of the 2nd example of drawing 4 . They will be shown to inside approach at 
the same time the target displayed on display panels 64 and 74 is shown by this. On the other hand, 
they will be shown to outside approach when the target displayed on display panels 3 and 13 is 
shown. 

[0085] Thus, it becomes possible to show a patient a predetermined target by the optimal angle of 
convergence corresponding to the presentation distance. 

[0086] In addition, in each above-mentioned example, although the display panel was prepared to 
each of right-and-left both eyes, it is also possible to prepare a display panel only to a diseased eye. 
[0087] Moreover, in each above-mentioned example, although two display panels are prepared in 
each of the target presentation section 1 for left eyes, and the target presentation section 1 1 for right 
eyes and it enabled it to choose either of two target presentation distance as it, it is also possible to 
prepare the display panel of three or more numbers, and to choose a predetermined thing out of the 
target presentation distance of three or more numbers. 

[0088] Moreover, in each above-mentioned example, although the target presentation section for left 
eyes and the target presentation section for right eyes were prepared, it is also possible to prepare 
either the target presentation section for left eyes or the target presentation section for right eyes, and 
to show a target only to a diseased eye. 

[0089] Furthermore, in each above-mentioned example, although the convex lens expressed optical 
system 2 and 12, it may not be limited to this, a concave lens is sufficient, and it is also possible to 
consider as the combination of a convex lens and a concave lens. 
[0090] 

[Effect of the Invention] Since according to strabism training equipment according to claim 1 the 
optical image of the target displayed on the display means is formed by the optical image formation 
means and the distance between a display means and an optical image formation means was adjusted 
by the accommodation means, the distance of the target perceived can be changed continuously. 
Therefore, training by near viewing and training by far viewing can be made to serve a double 
purpose with one equipment, and a setup of the training mode doubled with the patient is attained. 
[0091] Since according to strabism training equipment according to claim 3 the optical image of the 
target displayed on the display means is formed, a switch means switches the light from the target 
displayed on either of the display means and it was made to carry out incidence to an optical image 
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formation means with an optical image formation means, the target for near viewing and the target 
for far viewing can be switched easily. Therefore, training by near viewing and training by far 
viewing can be made to serve a double purpose with one equipment, and a setup of the training mode 
doubled with the patient is attained. 

[0092] Since according to strabism training equipment according to claim 5 the optical image of the 
target displayed on the display means is formed by the optical image formation means, the distance 
between a display means and an optical image formation means is adjusted by the accommodation 
means and the target was moved in the perpendicular direction to the optical axis of an optical image 
formation means by the migration means, the angle of convergence of arbitration can be set up. 
Therefore, while being able to set up the angle of convergence of an all seems well (ideal situation), 
based on this angle of convergence, the presentation angle of a target suited training can be set up 
correctly, and a setup of the training mode doubled with the patient is attained. Moreover, it becomes 
possible to amend gap of the angle of convergence of the criteria at the time of manufacture. 
[0093] Since it was made for the viewing area of the target displayed on the screen of a display 
means to change with migration means according to claim 7 and strabism training equipment 
according to claim 1 1, it becomes possible to set up the fine angle of convergence of a 1 -pixel unit. 
[0094] According to claim 8 and strabism training equipment according to claim 12, since the 
display means was moved in the perpendicular direction to the optical axis of an optical image 
formation means by the migration means, a target can be displayed on the full screen of a display 
means. Thereby, irrespective of target presentation distance, the display by the big screen can be 
performed and it becomes possible to move a target greatly (broadly). 

[0095] According to strabism training equipment according to claim 9, the optical image of the target 
displayed on the display means is formed by the optical image formation means. With an 
accommodation means Since the distance between a display means and an optical image formation 
means is adjusted and the target was moved in the perpendicular direction to the optical axis of an 
optical image formation means by the migration means corresponding to the adjustment result by the 
adjustment means, the accommodation result of an accommodation means can be interlocked with 
and an angle of convergence can be changed. Therefore, in training by near viewing or far viewing, 
the angle of convergence of the all seems well (ideal situation) suitable for target presentation 
distance can be set up automatically, and the presentation angle of a target suitable for training can 
be correctly set up based on this angle of convergence. Thereby, when the presentation distance of a 
target is changed, it becomes possible for it to become unnecessary to adjust an angle of convergence 
each time, and to save the time and effort of a setup of an angle of convergence. 
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614, ttlft«XUl=RW-4fl!«*iB**-*. 
• <ff8ftfStig|S2 714, ««OM^SBSt^*rjcBU^ffl« 
«07 J -^S:feirr-&. SimK££ttffi2 8tt. 

£. $£(;:, SMB«fe^2 9{4. «gM^«paijiwg 
a 2 1 *6^3ft*S^08«c»JW-4H*5*-* 

[0029] masgP3 2(4, 4 a 

[0030] mz. znmmz^xwm-t. mmx 

L < (4feig^a2 5 &1tj&*-*«gBaettffi2 9 4 0 

mz-iz ztvtzM&mzttm* & w&t- 9 \t . «sa® 

8HJ8PlE]g&2 2(c£>vvt, t&SgA;>Ji!!B3 0(c4 OlS^A 

wc, ffifewmmf-fizgmzti. ^m^m^f- 

^3&4l*&lBffl8i8iM^gBl lOjK^^l 3fc 
[0031] dOXnc/t*/^ J3 J:tf&ic/'UM' 1 3 

(4, *i(cffi»s*ifew«i-^t=«->T. mtewm* 
m^>**>v3{zm.^zixrzj%?z.<?mm*. 

¥&2lz&^XMftZtlttk. Mt&OSEBttzmtZti 
£. — a*/t*/H 3ta*$*lJt0fS<O«g{4, 

[00 32] #l«MI|[(c&ft*&g2:LT. 



ztih^mmcrxkziz . mm. fe, t34tfM^{aa«4, 
isseA^B 3 o £*sfrr s £ t £4 o . ^t^-r -s. 

«ffH4, i^A^SP3 0ic4 

[0 03 3] 123(4, SteffiggM^S 1*54^1 lO 

774 3^-^4 l(c4-oT0«§it.&tf^^4 
2jfi«i^-*J:aC*$<lTVi*. V-*VA 
2$:*-? 4 llz£K)®mZ-£& Clfc £4 ->t. 

3 &£5^l4£&lb 3 %&Jk2t 

[0034] pwc. *ugffl«SM^u 1 1 zmm-z 

m7fr**>l> 1 3 Wi, 77^53 #««HJB;&*VCfc 
0, 9v^5 3(cl4*-^5 l(c4oT0«BSn&tr^ 
*V52*««^-*J:dK ! 5rS<i-Cv^4. figoT, t- 
*^ 5 2 5 1 (C4 0 0«$-fri» £ k JC 4 ->T . 

asV^/H 3S-^&^T&]^»$-U-|»£i:^T'#, 3K 
¥Sl2tSr^;H 3Ofa<0ffiMW=3rSgffi^aM6<J 

[0035] ZtiizX 0 . J&*(C4 oT^$aSJ^« 

[0036] «itf, a*i»aitti*ff 

3 i: 3t*SR 2 <?)Hi50gESI % ti 4 n'^-zU 13i 
tfSWl 20BwBt***L-fiiifcl»Wl< ifi*« 
^»fI^2rfT^^S-. «*/t*;P3k***2OBk0E 
fH. t54t/«^^;H 3t*^^l 2C7)fflcomm£* 

[003 7] COfc*. iSSA^a3 0(c4 0i6^A 

2 3 {4, «*/'«*;l'2fc**3R3<Oiaorai, fc4tf^ 
n^^;H 2k3t^*l 3wra<Of©B£*ft-FitiSK-r 
5. *WIS*, Smil3 0CJ;oTim?ti 

[0038] MltzU, ifi*««#B-Ctt«fc:$rS t> 

S v ^4iS*«o*e®-C^«fc:^: i, t o^r fc'co 4 3 
fc, (l8MM3gltt9) £<04o 

WiaS: 1 ocOJiaT'tT oZt Jt^TfilT'* 5 . -T^ri5*».m 

[ 0 0 3 9 ] 134(4, *^^«IHia^M^2<0|| 
Jfil5«<OSIBffl«SM*a51*i4tX*aBffl«gM*a51 1 
cOfllJS^^LTV^. -e<7)fl!5CO«lBet54tXij|^(4, 0 
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/n'*/P64 («^#») t^-7S7-6 5 

7 5 (-BJOJi^g) fc»rfcfc:Rtt*.fc3fc:L-0^. 
[0040] Cl<7)i§^\ «K't*A'6 4 «, *-e>BB# 

*U A-7S5-6 5li ( *aKS4VitfX¥3K2£>jEM 

at; , 7 4 li . -f - <oB®#SI jjf l 3 

HiBfcttbTSltfc'firS.koicER&h., A-7S7- 
7 5tt, 1 2cO*WitcMLT4 5Jg 

[0041] «$/<^6 4 

/v-7$9-6 5£i5VvC£3t£*U %&&2"Cm 
fctSfcrAJfrT*. —Jr. **/-c^3fc^ 

2 -wiyesiifca. fflKKAftf-r-s i 5 eft s*i 

T^S. PHMc. *^*;^74£**$ixrt:«fij&»'?> 

2^^. £KteA4t«-*. ft*/*** 
1 3£3^3;to£ato>&(?)%M:. a-7 5 7-7 5£ 
iBftU #¥3R1 2T«3tS*ifc«, J: 

[ 0 0 4 2 ] a 1 1 conitewcfcv^Tj^u^^ 
t Piute: . w«A73gP3 lfrhxjjztLtzmfenmmiz 

1SSP2 9 fc^ieii$ft£m^ffi«£ttfi!?r-S> B^x 

^®M^gp$ijfflisia2 \ 
2\,zt5\.^x, oizx os&feztitzmjz®. 

^3 , 13 £#JP-*-& . .Tftfc J: 0 . R5£A7jJgg 3 0 
(CkORjeSfifcRjatt M^!E 

;U3. 64*i^^H3, 7 4iZ^tl^tim^ 

[0 04 3] dcof:^. IS^A73^a3 0(cJ:»3^$ 

feWCte:. *^>'N"^6 4fcJ:lK^VN'^;P3<Oia^ 

7fr**)U6 4 {:*^Six^g*^cD7l£*^N-7 5 9- 

KAIf-f*. —7j, ^^64^7^7^ 

£\ ^^^;l'3tc^Sir^M*^c7)3t* < >'N-7S 
9-6 5£3I3SU #*»2fcfi$vvOM5S*Ufca. £ 



[ 0 0 4 4 ] d o<k 3 tc. *jjV**^6 4 £ fctdJETrc/* 

mzm*ztitzmmzmiR.miz&mz*Mz-£2> xoiz 
[0045] mmz. ^mmmmm^m 1 1 fc*$wc 

14, Sl*>'\**^7 4:fcJ:tm^*/U-l 3<D@jfHt£iA 

/U7 4 &^3ilfc&i(d>4>0»bP./<t--7 5 5-75T 
KStSfU 3IS*»1 2Ki>vrt*7fcS*t£f&. :&BBKA 
ItfS. —Sr. ^U;P7 4WA'7^7^f hs&WTS 

W&frl*)l> 1 3 (c«^$ix^«S*^co^*/\-7 5 9 
-7 5ftiKlU 3fc^l 2lZ&^XM%;Ztlttk. G 
fKtcAStf"S. 

[ 0 0 4 6 ] <T 60 X 0 $&jkJ-i*)U7 4 £ ^ligUH^ 
3c7)V^-^h.*^-77^Tt. ffi*^mT-ri>di: 
IzXO. *^/^P7 4i^«i:*7jV^;H 3<OV^-m 

b^mz^z ixtzim * mmizti^x® $ -tt s i 
[0047] z^>mmm^>w^. m^^u64i>^<o 

LT^KtcAlffS i: # <03KK«^**«. 3 
*^0?K*i/N-7 5 7-6 5S:aaSt. 3^*2*^ t 

7&**/u6 4&£z/m7F/'<*>i>3i)WS:ztix\>'>&. m 

mz^ m^^/U 7 4 fr^COittf^—y S7-7 5t~ii 
V^TKSt§ix. MS^mi 2^LT*Rt=A#f**fc* 
O3m*C0**^ £ctk/n'*;H 3*^607b&^N-7S9 
-7 5 2-jligU. 3K^1 2Sr?1-tT*IS(cA5^5t 
#07tS5S«fcOM<>5r-l. t fcoC gt^*/W7 4i3J:rX 

*>U6 4, 7 4 ZMl L , 3,13 £?I£TT 

S i i: fc: J: 0 . «HA<ifclS»<Jifi< tc» h X o izg&zto 
MZit&ZttfX'Z. *1xb im tc, «*a-^6 4, 
7 4 MWU «^/^;t-3 . 1 3 £j£*7-r ^» d t tcJ; 

[0048] 05J4. !34^L^20||MW;iJ^ 
T . *!Sffl«SS*gP 1 OA-7 5 9-65 Oft;b 0 

itzzttfX'^&xoizL. mmtz. tmmmmmM& 

1 16D/N-755-7 5*Dftb9KU 59-9 1 (flj>5 

t= L^^3 OHJg^lOTiKffl^SIM^ 1 i3 itA&BUB 
«SM*g51 lco^WSr^LTV^. -e«0flfeO«|)^±> 

j;r/ism±^ioiii6fij. aixfw>2(r>mmr>^iL 
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[0049105 ( a ) fi. 5 5-8 1 ZmmfrftWz 

#\ 5 5-81{C;fcVvCRIt$*U %&%2TmtZtl 

im® £ Il*' 7 4 fifcS 
mfrt>cffitf, 5 5-9 1 IcfcWtK&f £*u 3K^1 

[0050] -f&fc*.. I5^A*^M3 Otci 0 . iZK 

3it. m%.<?Mwm^*xmmimmjf;&i feigns 

ffl«MM^S51 l(cW?ix{ft&U 05^-Artr- ** 
SEf&U 5 5-81, 9 15:135 (a) iZ^LfzXo 

[0051] — 3u 125 (b ) »i. 55-81*. -£<7) 

tf. 5 5-91*. <t«)R»M**JB*5R 1 2 fc {5 

U *^\'*;H 3fc*^$ftfc«fia>^3ft^<^ 
£3fc^ 1 2 **• LTi&ffifcAStf-^ <k d(c Lfc#»* 

[0052] -tttlo-h. mL\-hW5.3> OtcJ: 0 * W: 

TO^ss^gp i nmffrttito^-fimMzti. 5 5- 

8 1 #05 (b) lZ7jkLfz£?lz^ 5 5-8 1 OKMM 
i&tfrlk 2 <n?m b «ffTff C«r* J: d fcEH&Sfu 2 
£55-9 1#05 (Mfcr^Lfci'Sfc:. 55-9 1 
a£aflB#£S3R 1 2^ttt(5{3' ;s FfT^?. <fc 3 KHJ 

[0 0 53] SUk^'*/^ 4i5j:l/a^*A' 

3I±. ^VN'^6 4*>A>c03t7M5 5-8 lfciJV^TK 
8t$*U m^&2*1tl.Xlzmz}MZi\hbZcn>%3& 
«^/^;P3*>^03t^<7)a*7fe^2 Sr^l-U 
TMSKAIt i: # 03KSS*J: < =5r& J: o KBr 
£<7>*Si9HciEg£it-t^l>. n**;U7 4i> 

iim*V?*/H 3Ji. *?KVN-^7 4*^c03b& J 5 5 
-9 1 fctJWCRStSfu 2*ftLXWkl,Z\ 
mZith b # ft^s*^ 1 3 frktofitf* 
t 1 2 *:fr LT *BS(cAlt§ b # 

[0054] t£-?T. 55-81. 9 1*125 ( a ) Iz 
^Lte£o%mfe<Vftm£X'\B\MZ-£&Zblz£9. & 
^*/P6 4.74 izWiiZii.tiimfrtzCoytZlx.&t 
U **ufr#3«2. 12£ifrLX!&gcr>mzmi$ J £ 

zzbizx^x. im&imm&K (mtim+cm 

ft) izb&Xdlz&miztoMZit&ZbtfTZ t. - 



3u 5 5-8 1, 9 1*05 (b) HZtjkLte£5%m%. 
eyftm&X'EmZit&ZblzJ;*)^ *^*/U3. 13 
lzm*Ztlft:ffl&fr^cOftZ-tc?>££%&3lk2, 12* 
-ftLXB%<?)mz7Jtii$itz::btz£iX. WMtfim 
M2< (WxlfiH-mft) lz$>&£5izB%lzmit$it 
h^btfX^h. 

[0055] m2<^mmmisix/m3<7)mmmizi5^x 

JMLtiXdtz. «SM*SgSi*2o<0«gM^Sg 
fit (CICO^. R+cmSitfR+m) <0**6ttJWC 

mtL.m'oWi.z.&zbtfX'Z&.Uix. immw. 
x\ mm (&+cm) ffl««»iaw)*-H. ifc^ia 

(R+m) Jfl*W»W<D*-K*cm*fc«9**.* 

[0056] 3r*5. ±fe^3^HSgWrfcv^T{±. 5 5 
-81&J:tf55-9 lliHBtfcrEMH-SidKM** 

[00 57] 06{i. J^L^l, ^2. !3cfctP®3 

(ommmizts^xm^^ z t *^rti^«^^-^3 , 6 

4*Jj:tf«35*rC*/H 3. 7 4tfOffifi£0d*^tTV»S < . 
*1. ^2. fci^3<Di!MWcfc^T«fS^SB8 

■T^JK (S«WSS©^) -«r*>^. a^McT) 

[0 0 58] Z<?>fc#>. iS^A*ga3 0{cJ;Oi^S 
nfc«SM*S08tc«JELfci|i«lA*ieS-rSfc*fcr. 
SlTjVN**^ 3.64. fe«fclf^^?^ 13,74 (C* 

^isti&mmo&jmtK mmfflwm^Atzx^x 
M&mmizztix^z. 

[0059] mm. mszxjim&3 oizx o . «sm 
^smtmmmizm^^tu^^. mut, i6 (a) 

Ki^^ 1 3 <^ssa r t [*iiiif d mm<r> 
tcfm*)) izWi.$izti&. 

[0060] U^A^J^S 30iZi. 0 . «gM^ 

ffiBt*»jfflE«lfcift^$^«^, mtlf. 06 (b) (c 
^L^idtc. iEaRfflc7)^>'N-^;l'30^«B L *^ 
^t'N'^3c7)J5(a , tf^^^iT.. *BBffl^«^^ 
;H 3£7)*^B R i,. *7j^*/H 3 0ii(3T+*fc:^ 

[0061] c:^^-. m§mmw®&2 3<7>$mtz 

3, 1 3cO|*Hffl^O^-a5(;^$fL. fi^^t^. 
m?m&L. B„{i. ^^N'^3. 13<O^H^I5^$ 

f^)V3. 1 3 <7)Wffiir : imW}'\^<&z.&c\b 
iS^r««0t ^^n-^;P3 , 1 3lz$tt%:tihim<7> 
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3,13 t**$*i..g>«g<0*# $ SrJtBW'hS < f 5 

**** $ Sr^L< -f htz#>X'$>& . 
[0062] dftfcj: 0 . ^m\,zm^.Ltz^bi&n 

[0063] *fc. ,I<7)i:#. ±aL7t<fcotc. SiSISE 
KM9PBIK 2 3 tc J: •? . I&£A*jI£B 3 0 1 i •? |§5£A 

ZKZtvm* tltz 0 , St^ n'^/P 3 , 1 3 £ Ttte^ 
^6 4, 7 40^TfcM*TaW&i.^i7.*:D, £> 
SUfcL $5-81, 9 1#®l&$ix&. 3:i5. ££<D 

[0064] ztuzx o . &mtt. m^ittzmmmTr: 
mmmmixtiiftfccmwizimwh&j: a tsmrrs 

[0065] i-st, IE«4UDk^»|^«HRA^R)g 
^t^;P3 , l saiiifm^^ive 4,74 

[0066] — 2i\ SUjtK*;U3 , 6 4iJ±i;^^ 
;H3, 7 4£WIWK^»$tf&£fcfcJ:9, S§3^ 

Srififflj-r h t. a iz-th z t i> tjmvfo h „ 

[ 0 0 6 7 ] 07(i. &FJ**)l>3t$£T/g&jk'**>Ul 

l a^jrrttta^- fcomziz iot on**-* £ fc {c i 
0. *Uk^*/P3. l 3fr\ ±¥&2, i 2<^3teffttcfi 

[0068] ZtlizXO, 3,13 

[00 6 9] zcom^. m^ftizftt,-?. ■guzm*;** 
)V3, 13 <r>±mt.zmm*m.^-th z t #t-# &<nx\ 

[00 7 0] H8^L^:J:d^. a^**/!*- 

3, l 3^81. #3^2. \ib<rm<mm^^c 

-fhWz&^X . attJ&IMKft Sr* ± a lz$UjkJ**>U 
3. 13*tjeKR2, 1 2<7)^«t-SiB^|6l(c;m^ 

raKft wiwmw* ct a iz . 2 , 1 2 <om 



[007 1 ] 08 (a) li. £DU88I(£7i%fffl<Dflh£ 
OT^LTiSO. 08 (b) Ji, *ISffl«SM^l 1 
cO^0!lSr^LTV^. Z^Xolz. m^^>V3\t. 

m-ox&m-rh. mtn. m^^ji3ibmi&R L izm 
->x%&Jk2frt>mi\tt\«\i,z&m?h b § , 
^3«, ft^m 2 <oytmz&r< mrnrnt h . 

flirts fc#. «*v^^3tt, ^^2<7«fett^ 
^SIixS^[6]^ilrf «^/\°^;n 3*% 

t*;n 3Ji. 3fc^l 2c05KWtCjSr<*rS] 
mtoth. mz. 3Ujt;t*/H 3*«»iilR R fc»oT7t 
*JR 1 2 tciS-f < -HtMzmtth b % . 1 3 

«s it^i2<ttmzfrL>mti&?jmz®m-h. 

[0072] C1C0%^. ^aWtC^^N'^S . 13$: 
SB 1 *3 ct^BSffl^SM^ 1 1 iz-ZtL^ti 1 -ocofiiS 

^tts j: a fc l-c *5 ^ . &miz-&hitxmiiico$m±£ 
m^**>i> 3,i3 * j ^«rr-s i a K-rs ^ t t^rsgT- 

[00 73 3 zntfrst. mmtz&b-r. 

*/l> 3,13 <r)±W1,zW&*m^-f h ZbtfX'&hco 

x\ ±wmn3uftf*j&b%*)^ mm*** 
&zbi>-5smx'h&. 

[0074] mz. mmfitmiztui&tiimcomTmmiz 

tc&Scfc a izthtt&z^xwpM-z. 
[0075] muz. m i iz^Ltzx o az, imm?m. 

miZizttX. m7&**)V3, I3b%&&2, \2<T> 

m<v$mtfmmtz$£it'?2>igr&t l z-o\ ^xmrn-tz . ^ 

tB-tt^g2 5<nm.?mm ■ wmiimw>2 1 
iz. ®mm.*mmizttm-t h mmtt&mmi of-^ 
(ztzimm<?>fm*7F:-r3ftb') *^#>§mz-£xt5 
< . is^a^^s 3oizx*) wmm^mm^m^jj $ 
*ti» i; . £ coimmMvmizm^ ^x . mms^mmm 

mm 2 1 <7)«SSEH$flfflIlHl8S 2 3 £ J: 0 . II 3 L?t 
^-^4 1 , 5 l*<S!l«$^ *^^>;P3. 1 3*%r 

[0076] <xk:. imm.*miwmw.2 1 

0BIK 2 4 J: 0 . iS^A^J $ti^««a^ERI(c»f& 
SP2 7 i. 0 lft*tfJ t^^^fc^V^T , a^N'^3 

feii^i 3 cob'nmTnmizmmz ^ti^t^^-t^x' 
t>hfr£mfc<Dmmz£t)mz.L. ^m^m^izim 

mm® i fci^*isfflffisssa5 1 1 iz*n?nmte-t 
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[0077] tEmmmWMTT^ 1 14. H^ftSl«IlHlS&2 
4*^<0$iJWt-f-(c«oT. R)£AJj««3 0tcJ:OR 

M^SU 114. «RA<HWllR2 4^60MflPfi#(cfi! 

[0078] £ft.(Cj: 0 . S*tC^LT«3i*l@Sft 

[ 0 0 7 9 ] =5rii. ^^n-^3 , 13^ 

^£^ft$tf-&J:3K:L*:#. ft*/**^. 1 3£ 
!fS!iSW^ll)$-<i:5J;afc-r-l.3i:t>^rtg-C*)-5. £0 
J: o iz LX i> . LTSJg^«S«T, 81* 

[0080]»C, 04:fcJ:t/H5£#fgLT§MI§L*: 
<t die. ^y^;P3 . 1 3 itXfbjtK*^ 4 , 7 

7-8 liJ±tf9 l#0l!rrs;ri:fcJ:»3. SMM^SE 

[0081] H4fcfcWt. &?fr**)U6 4. 7 4(0A 
«y ? h**j5*T£ix. m^^/U3 . 1 3 OA J 
■i hmmZtl. $5fr**)V 6 4. 74 {C^StlTtiS 

jWHUSo <*wi;t*3rtai) izmi$ti&£?iz. m 

jjV**;P3 . 1 3}5iX/m^:^fU6 4.74. 
#3^2. 1 2£l£f]~f.&. 

[0082] #J;c<f . «^/f^6 4 , 7 4 Srrtffll^O 
a^OfiBKCTttftiEU gtae/tjM'3. 13£*MI!I 

4. 7 4izm?*ztifzimtfm7jki$ti&bmmz. *ti 

t>teJ*iW&<0lzm7jkZtL&Zbiz%&. at^fc* 
^ 3 . 13 (cfUrcSftfc^^M^Sft* i: # . *tlt> 

[00 83] SfcTt. 05{Ci5WC. $5-8 1, 9 1*1 

mm t . 6 4.74 ics** $ tvrz&immn 

«g#$5-8 1.91 T^Sf?*.. S*<7)^&OBB^ 

Slij^*/P3. 1 3fc«fctf*jfl/**^6 4, 7 4. Ml* 
(C7t^2. 12Jittt5. 

[0084] #R»f. m4^2<7)mmm<r>m^t mm 
ftisa-rs j: a iz-th . i o . m7&**n,6 4 , 

7 4(zm*ZitfcMmi!> { M7f;ZixZtmmt,Z. Ztit>l± 
3.13 K^$*t*:#Eli**S*$ii*: i: # . *><4 



[0085] CLOi^fctT. }9r5£05lig£. ^odMtk 
[0086]^ JJE#S«tW(C*N VCI4. 

mzMLx *fi*ftv/t***Kft« x o izth zti>^ 
ire**. 

[oo87] ±ie#nsi0ii{ctiv^T{±. wmn 

SM^SP 1 ii «fcl*&ISfl«ggM^S5 1 1 <7>*ft 
2oc7>^>'^*;l'$:igft. 2o^fjM*SEfK<7nvf*i 
*»-*SratR-r £ i i: ^T'^ Si^K 3 oJ-Xh 

[0088] ±ie#HfigW;fc^T(4. ^BBffl« 

rn^m^h xoiizL, &mztnmmzm^-?h ± a 

[0089]$ ±ie«-StMI5fJ(CfeV^Tt4. 3t^* 
2. njfli/yXt^U^. ztiizm&Zti&i><r> 
X'ii%<Wl'yXX'l> J;^^U. Cil->'Xi:Pi]b'>-Xoffl 
^fc-tiri: -T § .1 i: t «rtgT'S> i. . 

[0090] 

[^Bj<o^m] it*« i iz*m<n®mi\Mmwt,zxth 

mw.x'mm~tzzttfx'Z. &miz-&£>ttmm ; t- f 
[0091] it«3a3 (=ett^>«Hgin«asK(= j:Mf . 

-roo^i^gji. ^#©<ov^-m*» 

-Mz$z^Ztlfcimfrt>cr)ftZmMx.X 

^mziMmtz&oizLtzcox'. &mm<oim. *j 

fi!->-C. iS^T'OPI^- 1 WS*S-C'i0llliaES-lo«0gS 

[0092] it«3a5 fciee<^«i)iissisfcia<f . 

3*fiWj£$*L. PSS^g^iO. 

%&&mf$.^&crtftmiz*t Lxmrn.ttmz&mzii% 
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iz$> tiioi^ft *jbk=R5&*- h z t . m 
s. 
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